Twenty-four 3.5-year-old children who initially showed poor performance on false-belief tasks participated in a training protocol designed to promote performance on these tasks. Our aim was to determine whether the extent to which children benefited from training was predicted by their performance on a battery of executive functioning tasks. Findings indicated that individual differences in executive functioning performance strongly and consistently predicted improvement in children's false-belief performance and their ability to appropriately explain false-belief-based behavior, both during the training period and during the posttest. These findings were robust after statistically controlling for several relevant covariates. These results are consistent with the suggestion that executive functioning skills promote developments in theory of mind by facilitating the ability to reflect upon and learn from relevant experience.
Skillful negotiation of the social world relies in large part on having a "theory of mind"-the capacity to understand that others' actions are motivated by internal mental states (Wellman, 1990) . Within the literature, considerable emphasis has been placed on studying advances in children's understanding that beliefs can be false. Although recent research has suggested that some implicit understanding of false belief may be present in very young children (e.g., Onishi & Baillargeon, 2005) , an explicit representational theory of mind (RTM) seems to show a more protracted timeline, with major developments occurring between the ages of 3 and 5 years. The precise timeline on which an RTM emerges is related to both experiential factors (e.g., parent-child talk about mental states) and domain-general cognitive developments (e.g., executive functioning). The goal of this study was to examine one way in which experiential and domain-general cognitive factors might interact in shaping RTM development. Specifically, we examined the association between individual differences in executive functioning and children's benefit from training designed to improve false-belief understanding.
Executive functioning refers to the processes that underlie goaldirected behavior, including self-regulation, planning, working memory, response inhibition, and resistance to interference (Carlson, Zelazo, & Faja, in press ). The association between executive functioning and RTM has been well established, with the bulk of research showing that children's facility with response conflict executive functioning (RC-EF) tasks involving a dominant response conflict (e.g., Stroop-like tasks) is a necessary prerequisite for reasoning about false belief (see Benson & Sabbagh, 2009 , for a recent review). Less well understood, however, is what role RC-EF plays in RTM task performance. One proposed explanation is that RTM tasks such as the false-belief task have inherent RC-EF demands, and that children's maturing RC-EF helps them to negotiate these demands (see e.g., Carlson, Moses, & Hix, 1998; Leslie & Polizzi, 1998) . One implication of this view-sometimes called the "expression" account-is that failure on RTM tasks may not reflect a lack of RTM understanding, but rather a lack of sufficient RC-EF.
Here, we investigate an alternate view-sometimes called the "emergence" account-that RC-EF plays a critical role in allowing children to capitalize on the experiences that are relevant to gaining competence with RTM reasoning in everyday contexts. This view is consistent with the role that RC-EF appears to play in promoting learning across a number of domains, including mathematics and language (e.g., Blair & Razza, 2007; Bull & Scerif, 2001; Espy et al., 2004) . For instance, Espy et al. (2004) found that preschoolers' inhibitory control skills were predictive of mathematical abilities, even after controlling for age, vocabulary, ma-ternal education, and other aspects of executive control (e.g., working memory and shifting abilities). Our suggestion here is that just as RC-EF facilitates learning in other domains, RC-EF may play the same type of role in promoting RTM competence during the preschool years.
Empirical Reasons to Favor an "Emergence" Account
Two bodies of evidence provide support for the "emergence" account described above. The first is that some key predictions of the expression account are contradicted in the literature. For one, although false-belief tasks certainly do have nontrivial RC-EF demands, a meta-analysis by Wellman, Cross, and Watson (2001) showed that manipulations that lower the RC-EF demands of false-belief tasks do not raise children's performance to abovechance levels. Moreover, RC-EF abilities correlate with performance on these false-belief tasks with lowered RC-EF demands (Henning, Spinath, & Aschersleben, 2011) . Also, the neuromaturational changes that are associated with RTM development during the preschool years occur within regions that are typically associated with RTM reasoning (e.g., dorsal-medial prefrontal cortex, right temporal parietal juncture) and not regions that are associated with RC-EF (e.g., cingulate cortex, rostro-lateral prefrontal cortex, Sabbagh, Bowman, Evraire, & Ito, 2009 ). Finally, there are several cultural groups (e.g., Chinese and Korean) that show an accelerated timetable of RC-EF development relative to North Americans, yet no parallel advantage in RTM reasoning (Oh & Lewis, 2008; Sabbagh, Xu, Carlson, Moses, & Lee, 2006) . Thus, it appears that preschoolers' RTM performance (or "expression") is not entirely determined by achieving threshold levels of executive competence.
The second body of evidence favoring the "emergence" account includes longitudinal findings showing that RC-EF appears to contribute to developments in RTM reasoning. In a microgenetic study, RC-EF was a developmental precursor to false belief (Flynn, O'Malley, & Wood, 2004) , and longitudinal studies thus far show that RC-EF skills predict subsequent variance in RTM better than the reverse developmental ordering (and independent of child general cognitive ability and socioeconomic factors). This is the case in normative (Carlson, Mandell, & Williams, 2004; Hughes, 1998a) , low-income (Hughes & Ensor, 2005) , and autistic samples (Pellicano, 2007) . On the emergence view, this evidence suggests that RC-EF plays a role in the development of false-belief understanding; if RC-EF skills were necessary for false-belief expression (rather than emergence), then we would not expect to find evidence for a unidirectional, longitudinal relationship between RC-EF and subsequent false-belief knowledge.
The "Theory" Theory, RC-EF, and the Role of Experience in RTM Development
Insofar as preschoolers' RTM development reflects a genuine conceptual change in understanding of minds, the "theory" theory is a commonly invoked framework for both characterizing these changes and proposing mechanisms for how changes might occur (Gopnik & Wellman, 1994) . According to the theory theory, mental state understanding originates with nonrepresentational understandings of mental states such as desires and intentions (Gopnik & Wellman, 1994) . Over time, children come to recognize that these nonrepresentational theories occasionally lead to incorrect predictions, and in response to these errors, they revise their original theories to minimize error. What the emergence account adds to the theory theory is an account of the role of domaingeneral neurocognitive skills in the process of theory change. In particular, the emergence account suggests that the relation between RC-EF and false belief exists in part because RC-EF skills predict children's ability to change their naïve understandings in accordance with false-belief-relevant experiences.
It is well established that RTM development is associated with experiential factors thought to influence children's exposure to false-belief relevant information. For instance, RTM development is associated with parent-child talk about mental states (e.g., Ruffman, Slade, & Crowe, 2002 ) and a range of demographic factors, including having older siblings in the home (e.g., Ruffman, Perner, Naito, Parkin, & Clements, 1998) , maternal education (Cutting & Dunn, 1999) , and socioeconomic status (Hughes & Dunn, 1998; Pears & Moses, 2003) . The positive effects of experience on RTM development have also been shown in more controlled laboratory studies that use training regimens to highlight and explain preschoolers' mistakes in false-belief tasks (e.g., Amsterlaw & Wellman, 2006; Hale & Tager-Flusberg, 2003) .
Our proposal is that children's RC-EF skills may play a critical role in facilitating the process of learning from experiences in order to develop an RTM. There are at least two general mechanisms by which this facilitation might occur. First, children with advanced RC-EF skills may be better able to engage in naturalistic social interactions-both at home and in structured learning settings-that provide them with more exposure to relevant experiences from which to learn (e.g., Hughes, 1998b) . Second, RC-EF skills might contribute to learning by facilitating the absorption of information once children are experiencing both formal and informal interactions. Indeed, RC-EF is associated with various cognitive processes that likely play a critical role in learning from feedback, including, (a) identifying and attending to relevant variables (e.g., Diamond, Barnett, Thomas, & Munro, 2007; Garon, Bryson, & Smith, 2008), (b) noticing discrepancies between expectations and subsequent outcomes (i.e., error monitoring, Zelazo, Carlson, & Kesek, 2008) , (c) increasing the probability of reflection on response choices (Carlson et al., in press; Zelazo, 2004) , and more speculatively, (d) flexibly updating prior knowledge based upon new information.
The Present Study
The goal of the present study was to test the hypothesis that individual differences in preschoolers' RC-EF skills contribute to the process of developing an RTM from relevant feedback. Although there are empirical and theoretical reasons to suspect this to be true, no studies to date have directly tested this hypothesis. In designing this study, we had to make certain methodological choices. First, given the obvious difficulties associated with measuring the effects of RC-EF on the broad and abstract nature of RTM, we opted to examine only children's understanding that people will search for objects in the last place that they were seen and will thus search unsuccessfully when the object has been unexpectedly moved. Although an RTM certainly encompasses more than this, prior research has shown that an understanding of this particular entailment can be trained in a short period when children are given appropriate feedback in the false-belief context, This document is copyrighted by the American Psychological Association or one of its allied publishers.
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but not otherwise (Hale & Tager-Flusberg, 2003) . Thus, in our study children with varying RC-EF skills were exposed to a 2-week training regimen designed to teach them that people search for objects where they last left them. We hypothesized that individual differences in RC-EF would predict training-related advances in children's reasoning about this particular facet of falsebelief understanding. A more open question was whether the training would affect children's reasoning about other aspects of false-belief understanding (e.g., that many different types of experiences can cause false beliefs, which in turn can influence a wide variety of behaviors).
Method Participants
Participants were 32 preschool-aged children (16 boys, 16 girls). At the time of initial testing, children ranged in age from 3 years, 6 months, to 3 years, 11 months (M ϭ 3 years, 9 months, SD ϭ 1.57 months). Three additional children were recruited but excluded from analyses because they did not complete one or more of the study sessions (n ϭ 2) or because of distraction in the home (n ϭ 1). Eight of the 32 participants (4 boys, 4 girls) were included in preliminary analyses to establish the reliability of the measures but not focal analyses because they showed strong performance (50% correct or higher) on the false-belief battery prior to training. The final sample therefore consisted of 24 children (12 boys, 12 girls, M age ϭ 3 years, 8 months, SD ϭ 1.61 months). Participants were recruited through local-area daycares and through a database comprised of families recruited through community events. All children were native English speakers drawn from a primarily White, middle-class community.
Design and Procedure
Children were tested individually across four videotaped sessions, including an initial testing session, two training sessions (each involving four false-belief training tasks), and a final testing session. Each session took approximately 20 -30 min, and the same female experimenter administered all study sessions. The four sessions were conducted within a 2-to 3-week period, with a minimum of 2 days elapsing between each session. Based on each family's preference, the study sessions were held in the children's daycare (n ϭ 4), in the laboratory (n ϭ 1), or in a quiet room in the family's home (n ϭ 19). During the initial testing session, children were presented with a false-belief battery, two RC-EF tasks, and three measures of pre-false-belief theory-of-mind understanding. The second session consisted of the first four false-belief training tasks and the Peabody Picture Vocabulary Test-Third Edition (PPVT-III). During the third session, the remaining four falsebelief training tasks were administered along with three additional RC-EF measures. During the final testing session, the false-belief battery and RC-EF tasks from the initial testing session were readministered. The tasks were administered in a fixed order for all children (see Table 1 ). Using a fixed order ensured that individual differences in children's performance could not be attributed to variance in task administration. All of the tasks administered here have been used in other studies, so only a brief description of each is included below.
Materials and Measures
False-belief battery. Children received this battery at both the initial and final testing sessions. For each task, surface characteristics (i.e., the characters and objects involved) were changed across testing sessions.
Contents change (Gopnik & Astington, 1988; Perner, Leekam, & Wimmer, 1987) . Children were shown a container that normally would contain something familiar (e.g., a crayon box) and asked to state what they thought it contained. The experimenter then revealed that the box actually contained something unexpected (e.g., candles). Children were then introduced to a naïve character and asked what she would think the box contained. This question was followed by a control question: "Did [character's name] see inside the box?" Children were given a score of 1 if they answered both the test and memory questions correctly and a score of 0 otherwise.
Location change (Wimmer & Perner, 1983) . A character was shown to hide an object in one location and leave the scene. In his or her absence, a second character took the object from its original location and hid it elsewhere. The first character then returned, and children were asked a control question: "Did [character's name] see the [object] get moved?" If the children responded incorrectly (n ϭ 12), the story was reenacted and the question was asked (Flavell, Green, & Flavell, 1986 ). Children were shown two objects that had misleading appearances. The first was an object that appeared to be one thing, but was actually another (e.g., a sponge that looked like a rock). The second was a picture that appeared to be one color when covered by a transparent screen but was actually another (e.g., an orange castle that looked black under a screen). Children were asked first how the object looks "when you look at it right now," and second, what the true nature of the object was. On each trial, children received a score of 1 if they correctly responded to both test questions (total score: 0 -2).
Deceptive pointing (Carlson et al., 1998) . Children were told that a puppet was going to look for an object and that it would be fun to play a trick by pointing to make him look in an empty box. Children participated in two trials that each involved playing a trick on a different character. On each trial, children were awarded a score of 1 if they successfully used deception by pointing to the empty box (total score: 0 -2).
RC-EF battery. The Dimensional Change Card Sort (DCCS) task was administered once during the second training session. The Bear/Dragon and Grass/Snow tasks were administered at both the initial and final testing sessions. We administered these tasks twice for two reasons. The first was that performance on these two tasks is usually strongly related to false-belief understanding, and because of our small sample size, having two administrations of each offered the opportunity for a stable measure of these skills. The second was to assess and control for the extent that RC-EF skills may have improved over the training period. Although our hypothesis was that children's RC-EF prior to training affects their ability to learn from the training, an alternative explanation is that training has salutary effects on RC-EF, which in turn affect falsebelief performance. By administering these two tasks twice, we were able to assess this possibility.
Two additional RC-EF tasks-the Kansas ReflectionImpulsivity Scale for Preschoolers and Whisper tasks (see Carlson & Moses, 2001 )-were administered during the third training session but excluded from analyses because children as a group showed near ceiling performance on the tasks.
Bear/Dragon (Kochanska, Murray, Jacques, Koenig, 1996; Reed, Pein, & Rothbart, 1984) . This task is a modified version of a "Simon Says" game. Children were asked to follow the directions given to them by a "nice bear" puppet and not to follow the directions of a "mean dragon" puppet. Directions involved clearly defined actions (e.g., touch your head). The puppets were both controlled by the experimenter, and bear trials alternated with dragon trials. Prior to testing, children participated in practice trials during which they were given feedback until they responded correctly to one bear trial and one dragon trial. Responses on the dragon test trials were coded on a scale of 0 -4, where 0 represented committing a full commanded movement, and 4 represented no movement in response to the command. Interrater reliability was established by having a second independent coder who was blind to the study's hypotheses code 30% of the sample. Interrater reliability was high for both the practice trials (agreement ϭ 95.24%) and the test trials (agreement ϭ 97.89%, Cohen's ϭ .96).
Grass/Snow (Carlson & Moses, 2001).
A black board with a white card attached to the upper left-hand corner and a green card attached to the upper right-hand corner was placed in front of the children. The experimenter instructed them to play a silly game by pointing to the green square anytime she said the word "snow" and to the white square anytime she said the word "grass." Practice trials where children were given feedback on their answers were administered until children responded correctly to one grass trial and one snow trial consecutively. Following this, 16 test trials were administered where no feedback was provided. On each of the test trials, children were given a score of 1 for initially pointing to the correct square and 0 for either initially pointing to the incorrect square or pointing to both squares at the same time. Interrater reliability (established as above) was high for the practice trials (agreement ϭ 94.74%) and the test trials (agreement ϭ 96.11%, Cohen's ϭ .91).
Dimensional Change Card Sort (Frye, Zelazo, & Palfai, 1995; Zelazo, 2006). Two boxes were placed in front of the children, one showing a picture of a red rabbit and the second a picture of a blue boat. Children were sequentially handed cards that varied on two dimensions: color and shape (i.e., red and blue rabbits and boats). For the first five cards, children were asked to sort based on shape (i.e., rabbit cards go in the box with the rabbit on the front, boat cards go in the box with the boat on the front). For the last five cards, children were asked to switch rules and sort based on color (i.e., red cards go in the box with the red shape on the front, blue cards go in the box with the blue shape on the front). Two of the postswitch cards were compatible with the initial rule and three were incompatible (i.e., following the shape rule would lead to incorrect responses). Children were given a score of 1 for each correct postswitch trial (total score: 0 -5).
False-belief training. The training procedure was modeled after a false-belief training paradigm developed by Hale and Tager-Flusberg (2003) and shown to be effective with young preschool-aged children. In each training session, the experimenter enacted four location change stories using toy figurines and props. At the end of each story, children were asked to predict where a character with a false belief would search for an object. Incorrect responses were given corrective feedback comprised of a simple explanation and story reenactment. Correct responses were confirmed, and a shortened explanation was provided with no reenactment. Characters and surface features of the stories were changed across all false-belief tasks administered. Further, the direction of object transfer (from the left side of the scene to the right, or vice versa), the characters' positions, and the direction of the characters' departures from the scene were counterbalanced across training trials to prevent children from learning a simple rule to pass the tasks based on the location or movement of characters or objects. A sample false-belief training script is presented in the Appendix.
Explanation coding. Many researchers have highlighted the importance of testing children's false-belief knowledge using both prediction and explanation measures (e.g., Bartsch, 1998) . During the second training session, children were asked to provide explanations for their answers on each of the four training trials following their response to the training task test question. Children's explanations were classified into the following categories: (a) False-belief Relevant: reference to a story fact that constitutes a This document is copyrighted by the American Psychological Association or one of its allied publishers.
reasonable explanation for the character's actions, (b) False-belief Irrelevant: reference to a story fact that is irrelevant to the character's actions, (c) Uninterpretable, and (d) Don't Know/No Response (see Table 2 for examples). Only explanations following the 50 instances where children provided a correct test question response were coded. Interrater reliability was 94.00% (Cohen's ϭ .91), with the two raters coding 47 of the 50 explanations in the same way. Disagreements were resolved through discussion.
Distraction coding. The ability to control attention might be one mechanism by which RC-EF affects children's ability to learn from feedback. To explore this possibility, children's behavior during administration of the false-belief training tasks was coded to assess attention to the presented information. We limited our coding to portions of the false-belief training tasks that were the same across all children in the focal sample. Distraction was thus coded from the start of each training task until the point at which the test question was posed. Measures of distraction included (a) irrelevant speech (making an off-topic comment), (b) touching or grabbing the stimuli, and (c) looking away for 3 or more consecutive seconds. Interrater reliability calculated on 30% of the coded segments was high (irrelevant speech: agreement ϭ 95.3%, Cohen's ϭ .859; touching the stimuli: agreement ϭ 95.3%, Cohen's ϭ .685; looking away: agreement ϭ 100%, Cohen's ϭ 1.0).
Pre-false-belief theory-of-mind measure (Wellman & Liu, 2004) . Tasks included in the measure assessed children's understanding of a set of mental state understandings that reliably emerge prior to false-belief knowledge. Tasks were administered in a fixed order of ascending difficulty. Each task required that children reason about a character's mental state that was highlighted to be different from their own. The diverse desires task required children to predict what snack a character-who was said to have different preferences than the child-would choose. The diverse beliefs task required children to predict where a character would look for an object when the object's true whereabouts were unknown and the character was said to have a different belief about the object's whereabouts than the child. The knowledge access task tested the understanding that a character who has never seen inside a nondescript box before will not know its contents. Toy figurines, puppets, and picture props were used to illustrate the task scenarios. For each task, correct responses were awarded a score of 1. We included this measure to control for the possibility that children with stronger RC-EF also showed more advanced pre-false-belief theory-of-mind understanding and were thus better prepared to benefit from training (scores: 0 -3).
Language measure. The Peabody Picture Vocabulary TestThird Edition (PPVT-III, Dunn & Dunn, 1997 ) is a standardized measure of children's receptive language abilities. This measure was included to control for general language skills when examining individual differences in children's performance across tasks. In each trial, children were shown a page with four line drawings and asked to point to the line drawing that corresponded with a vocabulary word spoken by the experimenter. Children continued through progressively more difficult items until they incorrectly answered more than eight in a set of 12, or until they completed all sets of words in the task. Raw scores on the measure were calculated by subtracting the total number of errors made from the highest item answered.
Results
Our primary goal was to determine whether individual differences in children's RC-EF skills prior to training predicted the extent to which children's false-belief performance benefited from training. We begin by reporting results from preliminary analyses on our measures independently. We then report the focal analyses examining the extent to which our measures of false-belief improvement were related to RC-EF. Only participants who demonstrated poor performance on the initial false-belief battery participated in Sessions 2-4. Thus, all analyses (with two exceptions, discussed below) were run with this focal sample of 24 participants.
RC-EF
The RC-EF battery was comprised of three tasks: Bear/Dragon, Grass/Snow, and DCCS. Descriptive statistics for these tasks are presented below and are highly consistent with Carlson (2005) , who reported on a large sample of children in this age range.
Bear/Dragon. Both administrations of Bear/Dragon (before and after training) involved two dependent measures: number of tries taken to pass the practice trials and percentage score on the test trials (see Table 3 ). There was a significant decline in the Carlson and Moses (2001) . Grass/Snow. Both administrations of Grass/Snow involved two dependent measures: number of tries taken to pass the practice trials and percentage score on the test trials (see Table 3 ). As with Bear/Dragon, paired t tests showed that the decline in practice trials across time was significant, t(21) ϭ 2.71, p ϭ .013, d ϭ 0.65, but the difference in test trial performance was not, t(22) ϭ 1.22, ns. The correlation between aggregate initial and final Grass/Snow scores was moderate, but just below standard significance levels, r(22) ϭ .39, p ϭ .069. An aggregate Grass/Snow score was calculated by combining standardized total scores on the practice (number of trials until correct responses, reverse scored) and test trials from both testing sessions. These findings in combination with the Bear/Dragon findings strongly suggest that RC-EF was stable across time and that participation in the training had little effect on children's RC-EF performance.
DCCS. Children were scored on five postswitch trials where they were asked to sort cards according to color after previously having to sort according to shape. All children responded correctly on the two compatible postswitch trials where following either the new rule or the old rule resulted in the same sorting outcome. Percentage scores were relatively low on the remaining three incompatible postswitch trials where children had to switch flexibly between dimensions in order to successfully sort by the new rule (color; M ϭ 27.67%, SD ϭ 44.67%).
RC-EF Scale aggregating. Intercorrelations of the standardized Bear/Dragon, Grass/Snow and DCCS tasks were moderate and in line with previous studies (rs ϭ .360 to .426, ␣ ϭ .65). Thus, standardized scores on the three measures were aggregated to form a single measure of children's overall RC-EF skills.
False-Belief Improvement Measures
False-belief battery. The false-belief battery-including the Contents Change, Location Change, Deceptive Pointing, and Appearance/Reality tasks-was administered during both the initial and the final testing sessions. Scores on these tasks are presented in Table 3 . Proportions on each task (0 to 1.00) were used instead of sums when forming initial and final false-belief battery scores to give equal weight to each of the four tasks. Because poor performance on this measure was used as a screening tool to be included in the focal sample, reliability analyses performed on the artificially restricted performance of this group would be uninformative. For the full sample of 32 children, the individual tasks were moderately correlated with one another (rs ϭ .417 to .597, ␣ ϭ .74), giving confidence that performance on the false-belief battery was in line with prior research.
Results of a paired samples t test on the focal sample comparing initial and final false-belief battery scores showed that children performed significantly better on the second administration of the battery in comparison to their initial performance, t(23) ϭ 4.20, p Ͻ .001, d ϭ 1.15. This demonstrates that children's false-belief performance improved over the training period. However, closer inspection of the results showed that children only showed improvement on two of the four tasks: Location Change, which was the focus of training, t(23) ϭ 6.78, p Ͻ .001, d ϭ 1.80, and Deceptive Pointing, t(23) ϭ 2.46, p ϭ .020, d ϭ 0.50.
False-belief training. A repeated-measures analysis of variance (ANOVA) showed that overall, children's performance steadily improved across the training tasks, F(7, 161) ϭ 5.61, p Ͻ .001; linear contrast, F(1, 23) ϭ 27.90, p Ͻ .001. Improvement was surprisingly rapid; none of the children responded correctly on the first training trial, whereas 33.33% did so on the second. By the final training trial, 58.33% of the children responded correctly to the test question.
Control Variables
No significant differences between girls' and boys' scores were found on any of the individual dependent measures (ts ϭ 1.30 to 1.85, all ps Ͼ .05). Thus, all further analyses were conducted collapsing across sex.
With respect to age, because of the sample's narrow 6-month age range, we did not expect to find strong age-related trends in task performance. Our findings were in line with this prediction, except that age was significantly positively correlated with Time 1 false-belief battery performance (again using the full sample due to the artificially restricted range of the focal sample's scores), r(30) ϭ .46, p ϭ .008. Because false-belief battery performance is one of our key dependent measures, we elected to control for age in our focal analyses.
Also assessed was children's performance on the PPVT-III (range: 27 to 75, M ϭ 51.71, SD ϭ 12.89) and the pre-false-belief theory-of-mind measure (Diverse Desires: M ϭ .83, SD ϭ .38; Diverse Beliefs: M ϭ .63, SD ϭ .50; Knowledge Access: M ϭ .46, SD ϭ .51; Pre-False-Belief Theory-of-Mind Measure Total: M ϭ 1.92, SD ϭ 0.72). Performance on the PPVT-III was significantly related to false-belief training task scores, r(22) ϭ .43, p ϭ .038, and RC-EF aggregate scores, r(22) ϭ .50, p ϭ .013, and marginally significantly related to Time 2 false-belief battery performance, r(22) ϭ .37, p ϭ .072. Thus, we controlled for PPVT-III in our focal analyses.
Contrary to our expectations, children's performance on the pre-false-belief theory-of-mind measure was not significantly related to our measures of false-belief improvement (rs ϭ .03 to .20). One possible explanation for this finding comes from previous work on this scale; according to prior research, children acquire an understanding of diverse beliefs and diverse desires at around 2 years of age. Thus, while tasks measuring these concepts are included in Wellman and Liu's (2004) scale, 3-year-olds would be expected to have already acquired the knowledge necessary to pass these items. In contrast, research suggests that an understanding of both knowledge access and false belief emerges around the 3-to 4-year mark. When looking at the knowledge access task, we found a compelling pattern-in comparison to failers, knowledge access passers had higher false-belief training scores, t (22) 
Relations Between RC-EF and False-Belief Improvement Measures
Our main question was whether false-belief battery improvement varied with children's performance on the three-item RC-EF aggregate. In order to maximize power while still exploring the potential effects of a number of relevant control variables, we conducted stepwise regressions for the majority of these focal analyses. Our first stepwise regression examined variance in final false-belief battery scores accounted for by RC-EF abilities, age, and scores on both the initial theory-of-mind measure and PPVT-III. This analysis revealed a significant model, F(1, 22) ϭ 8.68, p ϭ .007, R 2 ϭ .28, in which RC-EF performance was the only variable to predict unique variance in final false-belief battery scores (␤ ϭ .532, t ϭ 2.95, r partial ϭ .532, p ϭ .007). Thus, RC-EF was a unique predictor of the extent to which children's performance on the false-belief battery improved over the course of the study.
We then conducted several analyses to address the question of whether stronger RC-EF predicted children's false-belief improvement during the training period. Our first analysis looked at whether RC-EF aggregate scores explained unique variance in how many training tasks children responded to correctly. A stepwise regression including RC-EF aggregate scores, age, initial theory-of-mind scores, and PPVT-III scores revealed a significant model, F(1, 22) ϭ 13.71, p ϭ .001, R 2 ϭ .38. Again, RC-EF performance was the only variable to predict unique variance in training scores (␤ ϭ .62, t ϭ 3.70, r partial ϭ .620, p ϭ .001).
Next, we inspected individual children's performance across the training sessions. Figure 1 shows individual children's performance in each of the training sessions, and a graph showing group performance, grouped by RC-EF aggregate performance (median split). From this figure, it is clear that on the first training task, children uniformly failed. However, during the rest of the first training session, children with stronger RC-EF skills showed much better performance than did children with weaker RC-EF, t(22) ϭ 2.36, p ϭ .029, d ϭ 0.96. These findings suggest that children with stronger RC-EF not only benefited more from the training regimen but that those benefits were realized quickly.
We then examined whether RC-EF aggregate scores were related to the false-belief explanations provided during the second training session. Across all subjects there were 50 correct answers that could be justified-31 from 11 out of 12 children in the high RC-EF group, and 19 from 9 out of 12 children in the low RC-EF group. Figure 2 shows the mean proportion of responses coded into each category by high and low RC-EF groups (median split). As can be seen from inspection of the graph, justifications of children in the high RC-EF group most commonly included reference to relevant factors (e.g., he'll look there "cause that's where it was when he left"). In contrast, children in the low RC-EF group most commonly justified their correct responses by stating false-belief irrelevant facts (e.g., he'll look there because "it's not there").
To account for the fact that some children provided more than one explanation (depending on how many test questions they responded correctly to), each of the 20 children who gave one or more correct false-belief task explanations received a score that reflected the proportion of false-belief relevant explanations provided. We performed a stepwise regression analysis measuring the unique effects of our variables of interest on these scores. This analysis revealed that both RC-EF (␤ ϭ .42, t ϭ 2.27, r partial ϭ .482, p ϭ .037) and initial theory of mind (␤ ϭ .43, t ϭ 2.28, r partial ϭ .484, p ϭ .036) were significant, unique predictors of false-belief explanation scores, F(1, 17) ϭ 8.12, p ϭ .003, R 2 ϭ .49. These findings suggest that both initial theory-of-mind knowledge and RC-EF were positively associated with learning about how the characters' past experiences play a critical role in predicting characters' future actions.
Controlling for RC-EF Improvement
A potential confound in attributing children's false-belief improvement to learning from training was the possibility that the training administered may have inadvertently caused significant improvements in children's RC-EF abilities. To test This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
this possibility directly, we calculated an RC-EF change score for each child by computing the difference between initial and final practice and test scores on the Bear/Dragon and Grass/ Snow tasks independently. The four resulting improvement scores were then standardized and combined to form an RC-EF improvement aggregate score (␣ ϭ .63). To test the extent to which this measure predicted false-belief performance, we added the RC-EF change score to each of the foregoing stepwise regression analyses. In each case, we found that adding RC-EF improvement as a predictor variable to the stepwise regressions led to no changes in the final models reported above. Thus, children's false-belief improvement seems unlikely to be explained by concomitant RC-EF improvement.
Distraction During Training
One possible reason that children with high RC-EF skills were better able to benefit from training was that they were able to maintain their attention during the training sessions and, as a consequence, were better able to encode the relevant feedback (Garon et al., 2008; Posner & Rothbart, 1998; Rothbart & Posner, 2001) . To assess this possibility, children's behavior during the administration of the false-belief training tasks was coded for 3 indices of distraction: (a) irrelevant speech, (b) touching or grabbing the stimuli, and (c) looking away for 3 or more consecutive seconds. Four of the 24 children showed no signs of distraction. The average frequency of the three forms of distraction across the study sample was 2.25 for irrelevant speech, 1.63 for stimulus touching, and .25 for looking away for 3 or more consecutive seconds. Each child's standard scores on the three distraction measures were aggregated to create a single measure (␣ ϭ .63). Overall, the distraction aggregate was significantly, inversely related to RC-EF aggregate scores, r(22) ϭ Ϫ.414, p ϭ .044, indicating that indeed, higher levels of distraction during the false-belief training tasks were associated with poorer performance on the RC-EF tasks.
To test whether distraction could account for the relation between RC-EF and false-belief improvement, we reran the stepwise regressions reported above, adding the distraction aggregate to the list of predictor variables. The distraction measure explained significant variance only in false-belief training scores (␤ ϭ .37, t ϭ 2.206, r partial ϭ .434, p ϭ .039), but to our surprise, higher levels of distraction were associated with better performance on the false-belief training tasks. It is unclear to us why such a relation would exist. Most important, however, is that RC-EF remained a significant predictor of unique variance in all three models examining false-belief improvement (final false-belief battery: ␤ ϭ .53, t ϭ 2.95, r partial ϭ .532, p ϭ .007; false-belief training: ␤ ϭ .78, t ϭ 4.57, r partial ϭ .706, p Ͻ .001; false-belief explanations: ␤ ϭ .42, t ϭ 2.27, r partial ϭ .482, p ϭ .037). Thus, while distractibility during false-belief training was negatively correlated with RC-EF skills, there was no evidence that distractibility accounted for the relation between false-belief improvement and RC-EF skills.
Discussion
In this study, we demonstrated that individual differences in preschoolers' RC-EF skills predicted the extent to which their initially poor false-belief performance improved following training. This finding was manifest in three ways: posttest data, improvement during training, and in how children justified their performance during training. The relation between RC-EF and RTM improvement remained strong and significant after accounting for relevant covariates (i.e., age, receptive language ability, initial theory-of-mind knowledge, RC-EF improvement, and distractibility during training).
This pattern of results is consistent with the hypothesis that RC-EF facilitates RTM development by enhancing children's ability to learn from relevant experiences. In the next sections, we raise three possible caveats to this strong claim and discuss the relevant evidence. We then briefly discuss possible mechanisms This document is copyrighted by the American Psychological Association or one of its allied publishers.
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through which RC-EF may affect learning about false beliefs. Finally, we consider more general implications of our findings for understanding false-belief development in the preschool years.
Did Children Truly Benefit From Training?
An important assumption underlying our claim that individual differences in RC-EF predict children's ability to benefit from training is that the advances we observed in children's false-belief performance were indeed caused by our training regimen. Although we did not include a control group in our study to explicitly test this question, several findings from the extant research support this assumption. First, the research on which we modeled our training paradigm showed similar rates of improvement on the location change task in comparison to what we saw in our own training (Hale & Tager-Flusberg, 2003) . More important, those researchers included a control condition in which children received training on relative clauses, and children in that condition did not show similar improvements in false-belief performance over the short testing period. These findings are similar to the control conditions from several other training studies (e.g., Slaughter, 1998; Slaughter & Gopnik, 1996) . Also, the striking trajectory of improvement we observed over the course of the training period is not typical of that seen in general false-belief development. Falsebelief development is usually slow-microgenetic studies show that when children are given no training, individual children show meager improvements from 3.5 to 4 years of age (e.g., Amsterlaw & Wellman, 2006; Flynn, 2006) . In contrast, we saw dramatic improvements, especially in the high RC-EF group, over the course of just 2 weeks. This lends confidence that our training regimen was indeed responsible for the sizeable improvement noted in false-belief task performance in this sample.
What Exactly Did Children Learn From Training?
From the outset, our study was focused on the acquisition of one entailment of false-belief understanding, namely that individuals will search for an object based on where they last saw it. We believe that our high RC-EF participants learned something relevant to this principle, as their false-belief explanations reflected this knowledge. Children in the high RC-EF group commonly provided response explanations that could be construed as relevant explanatory rules (e.g., he'll look there "cause that's where he left it when he leaved."), while children in the low RC-EF group often provided irrelevant facts or enunciated far more mechanistic rules (e.g., he'll look there because "it's not there"). These findings suggest that children with advanced RC-EF skills were better able to use their training experience to extract and use relevant information that helped them predict behavior during subsequent tasks.
It is also possible that differences in correct false-belief explanations reflected differences in conscious awareness of having used a new predictive strategy, rather than qualitative differences in the strategies gleaned from training. Individual differences in RC-EF have been linked to differences in the likelihood of conscious reflection on one's knowledge (Zelazo et al., 2008) . Shifts from incorrect to correct responding on our training tasks may therefore have been driven by the same types of changes in underlying predictive strategies across our sample, with the low RC-EF children simply lacking conscious insight into the novel strategies they themselves were employing in instances where they showed improvement. Indeed, microgenetic research on the acquisition of mathematical strategies suggests that adopting a new strategic approach to solve a problem is not always accompanied by conscious recognition of the newly employed strategy (Siegler & Jenkins, 1989) . Intriguingly, this research also suggests that children's conscious awareness of having used a new strategy is correlated with the rate at which they subsequently generalize the strategy to other situations (Siegler & Jenkins, 1989) . If our false-belief explanation data reflect differences in conscious awareness of novel strategies, then the positive association between RC-EF and explanation may be attributed to the role that RC-EF plays in generalizing the information gleaned from experience with training to other situations.
A more open question is whether RC-EF skills promote more generalized false-belief-relevant learning. Given that our evidence on this question was mixed, it is helpful to consider what generalization, as evidenced by transfer to our structurally different false-belief tasks, would require. For transfer to have occurred, children would have had to appreciate that false beliefs and consequent changes in behavior can not only result from outdated visual information (as in the training tasks) but also from both intentionally deceptive cues (as in the deceptive pointing task) and unintentionally deceptive visual information (as in the contents change and appearance-reality tasks). They would additionally have had to recognize that false-belief inducing experiences affect not only search patterns (as in the training and deceptive pointing tasks) but also one's predictions (as in the contents change task) and object assessments (as in the appearance-reality task). Thus, children would have had to extract relatively general false-belief relevant principles from a circumscribed training experience and extend these underlying principles to a number of structurally diverse scenarios.
We did find some limited evidence for transfer-although gains were most notably pronounced for the location-change task (which was the focus of training), some transfer was seen for the deceptive pointing task. With respect to surface characteristics, deceptive pointing is arguably the task most similar to the location change training tasks in that it involved a character searching for an object, and correct responses required children to point to an empty location. In a sense, this pattern of transfer is consistent with patterns shown in other areas of learning; children's learning often takes place in a more task-specific way before generalizing to structurally diverse but conceptually similar tasks (Diamond et al., 2007; Lohmann & Tomasello, 2003) . These findings, along with research on analogical reasoning, suggest that maintaining a new explanatory approach is considerably easier for children on problems that are structurally similar to those on which the approach was discovered than on superficially dissimilar problems (Chen, 1996; Goswami, 1992 Goswami, , 1995 . Knowledge transfer on the deception task, which was arguably most structurally similar to the false-belief training tasks, may reflect this general characteristic of learning. Similarly, it is noteworthy that recent efforts to train RC-EF skills in children also have tended to show only narrow transfer effects (Diamond & Lee, 2011 ).
An important question for future research concerns the conditions and factors necessary for further-generalized conceptual transitions to occur; it seems likely that these transitions would rely on This document is copyrighted by the American Psychological Association or one of its allied publishers.
more diverse false-belief-relevant experiences over time (see e.g., Amsterlaw & Wellman, 2006) . Along these lines, we should clarify that our intention is not to argue that children necessarily naturalistically learn the precise entailment of false belief that we taught them, nor that doing so comes at a particular stage in false-belief development. Moreover, we do not intend to suggest that RC-EF skills are important only for false-belief knowledge acquisition; on the contrary, we would expect RC-EF skills to play a significant role in learning across many learning contextsparticularly those that require inhibiting or ignoring salient concepts (e.g., prior incorrect theories or incongruent perspectives). Our findings suggest that domain general RC-EF skills predict the extent to which children benefit from false-belief-relevant feedback in the service of advancing their underlying knowledge. We speculate that the effects shown here would also be shown when considering more naturalistic sources of information about false beliefs, such as those noted from the outset (i.e., parent-child conversation, sibling conversation, shared book reading, etc.).
Can a Case Be Made for the Expression Account?
Our hypothesis regarding the role that RC-EF plays in constructing an understanding of false beliefs contrasts with the alternate expression account of the relation between RC-EF and false belief. Recall that according to the expression account, 3-year-olds fail false-belief tasks primarily because they have deficient RC-EF skills and therefore cannot demonstrate their underlying RTM knowledge on standard measures. Evidence from the present data that this is true would have come if the observed improvements in false belief were tied to improvements in RC-EF. We did not find evidence in support of this account-there was little improvement in RC-EF over the course of the study, and what little improvement that did exist was not related to false-belief improvements.
Still, a different way to offer an expression account is to suggest that practice with false-belief tasks in the training sessions led to a decrease in the executive demands inherent to the tasks. If this were true, then false-belief improvement in children with welldeveloped RC-EF skills may have occurred because their preexisting RC-EF skills were sufficient to overcome the gradually lowered executive task demands. In contrast, lowered executive task demands from practice with the tasks may not have been sufficient to improve the performance of children with lessdeveloped RC-EF skills to the same degree. Although this is an intriguing possibility, we do not believe it can account for our training findings. First, practice effects were realized quickly, and it does not seem that one trial would be sufficient to substantially reduce the RC-EF demands inherent to the tasks. Second, there is no a priori reason to believe that false-belief explanation tasks have especially strong RC-EF requirements (e.g., Perner, Lang, & Kloo, 2002 ), yet the benefits of RC-EF skills were realized here as well. Thus, we believe it more likely that RC-EF affected children's ability to learn something relevant from the training, which in turn enabled them to pass the false-belief tasks.
What Role Is RC-EF Playing?
From the outset, we noted that within the theory-theory framework, preschoolers' conceptual understandings of others' mental states are thought to develop through meaningful interactions with others. We believe that our findings can help elucidate how domain-general cognitive skills (i.e., RC-EF) facilitate children's abilities to change theories over time based on experience.
With respect to specific processes, one possibility is that having the ability to inhibit competing thoughts and distractions enabled children to more easily consider and attend to relevant variables. Although our analyses showed that signs of distraction did not account for the relation between RC-EF and false-belief improvement, RC-EF may still have affected the extent to which children noticed or encoded the relevant aspects of our feedback. Even when children are attending to events in their environment, RC-EF skills may be necessary for them to absorb certain types of information. Indeed, several authors have suggested that children may have particular difficulty attending to the mental states of others because doing so requires the suppression of their own mental states (Carlson & Moses, 2001) . Similarly, recognition of false beliefs in others may require the capacity to separate or "distance" mental representations from the objective reality they represent (Moses & Sabbagh, 2007) . These characteristics of reasoning about subjective mental states may have impacted the extent that low RC-EF children were able to consider and attend to relevant variables when reasoning about false-belief-based behavior.
A second possibility is that children with high RC-EF skills were more effective at noticing discrepancies between expectations and subsequent outcomes. That is, children with more advanced RC-EF skills may have been better able to disengage from their current knowledge states to explicitly reflect on the discrepancy between their previous conceptions and the notions being presented in training (Zelazo, 2004) .
Finally, RC-EF skills may have impacted children's ability to integrate false-belief-consistent evidence with prior knowledge. After observing that people usually act in accordance with true beliefs, children may come to develop true belief expectations that lead to erroneous predictions in the relatively rare instances where false beliefs motivate behavior. If young children come to expect that others' beliefs and subsequent actions will be in accordance with reality, then any advances in their knowledge of false beliefs would necessitate updating incomplete or inaccurate prior belief knowledge. Indeed, the process of integrating new, incongruent evidence with previously established knowledge appears to be particularly challenging for preschoolers (e.g., Siegler & Chen, 1998) . Thus, the preschool children in our study may have been reliant on their developing RC-EF skills when facing the task of integrating information from false-belief-based feedback with preexisting mental state knowledge.
Limitations and Future Directions
There are several limitations of this study. For instance, our relatively small sample size may limit the generalizability of our findings. Small sample sizes are a common feature of studies that attempt to get fine-grained detail of developmental phenomenon. In this study, as in others of this nature, replication is therefore critical. A second limitation is that we have examined the effects of RC-EF on a relatively narrow aspect of theory-of-mind understanding that emerges during a circumscribed stage of development. An important question for future research is whether RC-EF plays a role in theory-of-mind development across a range of ages. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Future research is also necessary to directly test whether our findings reflect what occurs in real-world settings. Does RC-EF predict the extent to which children benefit from everyday experiential factors that are known to influence false-belief knowledge, such as parental use of mental state terms? Do our findings reflect how RC-EF and experience interact to contribute to more natural, extended developmental trajectories of false-belief knowledge? Answering these questions would provide more conclusive evidence on the role that RC-EF plays in social-cognitive development.
Other important avenues for future research involve examining the neurological changes that underlie theory-of-mind development and how these changes might themselves be related to both relevant experiential factors and RC-EF skills. The impact of experience on brain structures has been observed in a number of carefully designed studies (e.g., Maguire et al., 2003) . However, no research has directly linked the development of brain regions associated with RTM to experience or to the neuropsychological changes that underlie advances in RC-EF. While our study represents a first step in understanding how RC-EF and experience might work together to foster advances in RTM knowledge, future research should aim to better understand how these factors interrelate on a neurological level.
Conclusion
Our findings show that RC-EF skills predict the extent to which children improve on false-belief tasks following training. This pattern of findings lends preliminary support to the hypothesis that RC-EF plays a role in promoting children's ability to construct an understanding of false belief from relevant experiences. These findings help provide an integrated approach to understanding how experience and RC-EF work together to shape the timetable of RTM development during the preschool years.
